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The Cryosphere

The terrestrial, non-glacial cryosphere

1: Permafrost

2. Active layer









Plate I: View into the Shargin Well in Yakutsk,
USSR, that was described by Academician

A. F. Middendorf in 1848. The moisture condensed as
ice on the walls is removed at regular intervals.




Plate II: Building Showing the Results of Thaw
Settlement in Dawson City, Yukon Territory, Canada.



Defiimition off permairost




Original permafrost definition by S.W.Muller 1945:

Permanently frozen ground or permafrost is defined as
a thickness of soil or other superficial deposit, or even of
bedrock, at a variable depth beneath the surface of the
earth in which a temperature below freezing has existed
continually for a long time (from two years to tens of
thousands of years).

Permanently frozen ground is defined exclusively on the
basis of temperature, irrespective of texture, degree of
Induration, water content, or lithologic character.






Geograplhical distribuiion
off permaifrost
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Climafic comtrol om permaiirost
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Thickmess off permaiirost



Northern
Hemisphere
permafrost
zZones
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Thickness of permafrost ?
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Permafrost transect north-south in Canada
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Imillmenze off SMOW COVEF









Height above surface (cm)
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Precipitation annual average 1901-2000 (mm)




Precipitation cold season 11-04 average 1901-2000 (mm)
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Waters
[Liquid amad sollid



Water is a peculiar material ! !




Water (H,O) is the most abundant compound on Earth's surface,
covering about 70% of the planet's surface. In nature it exists in
liquid, solid, and gaseous states.

At room temperature, it is a nearly colorless with a hint of blue,
tasteless, and odorless liquid. Many substances dissolve in water
and it is commonly referred to as the universal solvent. Because
of this, water in nature and in use is rarely pure and some of its
properties may vary slightly from those of the pure substance.

Water is the only common substance found naturally in all three
common states of matter and it is essential for life on Earth.
Water usually makes up 55% to 78% of the human body.



Liquid water

The lattice structure of ice makes ice less dense than water. Therefore ice
floats in water, which is extremely peculiar because virtually every other
substance gets more dense (about 10%) when it changes from the liquid to the
solid state, so the solidifying portion sinks to the bottom.




Liquid water

The lattice structure of ice also causes the about 9% volume expansion taking
place when liquid water changes into solid ice.




Sigmiificamee off permaiirost



Significance of permafrost

Ground ice volume (in percent)
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[Landfforms imdicating permafirost
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Large frost blisters
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